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METHODS AND APPARATUS FOR ODOR TRANSMISSION 

FIELD OF THE INVENTION 
The present invention relates generally to apparatus and methods for 
generation, emission, transmission, reproduction and memory storage of fragrances, 
scents, odors and smdls. 

BACKGROUND OF THE INVENTION 
Apparatus and methods for s^ing odors are well known in the art. For 
example, sensing, identifying or categoriang a particular odor may be accomplished by 
means of gas chromatogr^hy devices and mass spectrometers which chemically analyze 
an odor, and electronic or artificial "noses" which provide a characterizing signature of 
the odor. 

Odor output devices for delivery of fragrances to a user's nose are also 
weU known. For ^cample, a fragrance output device used in conjunction with virtual 
reaUty systems is described in US Patent 5,591,409 to Watkins. US Patent 5,724,256 to 
Lee et al. desCTibes a fragrance emission device which can be used in multimedia 
systans. 

Systems which aXtempt to link odor sensing devices witfi odor delivery 
devices are known in the prior art. For ©cample, "Transmission of Olfectory Information 
for Telemedicine", Keller ei al. Interactive Technology and tiie New Paradigm for 
Healtiicare, K. Morgan et al, eds., lOS Press and Ohmsha, Amsterdam, 1995, chapter 
27, pp. 168-172, contemplates sensing known, predetermined odors with sensing 
devices, transmitting odor information related to the known odors to an odor output 
device, and using tiie output device to emit the known input odor. It is important to note 
that tills reference and tiic above dted fragrance output devices of the art strive to attain 
an emission of a predetermined odor. 

Over the years there have been many attempts to find explanations for 
odor sensation. Most of the tiieories used an analogy to color virion and assumed tiiere 
are prunary odors in smell just as there are primaiy colors (Red/Green/Blue or RGB) in 
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a«; priinaiy odors in smell just as there are primary colors (Red/Green/Blue or RGB) in 
vision. Beginning with the pioneering work of John Amoore in the 60's. researchers have 
investigated the physical and chemical attributes of odorant molecules to try to find a 
correlation between such attributes and odorant quaUty perception. In an attempt to find 
5 a systematic way to classify odors and to define an odor code (Amoore JE, Specific 
anosmia: a chie to the olfiictory code. Nature. 1967. 2l4(93):1095-8). 

However, more than 30 years later, there is still no accepted way to 
define primary odors and to utilize a code to mix odonmts at will, so as to recreate an 
ari)itrary odor sensation. There have been whimsical and April-Fools-Day essays about 
10 an odor-version of RGB. For example, in May 1998 there appeared on the Internet a 
website with the domain name www.vol.it/sbdi/44/sbdi44it.htm, which described an odor 
system having 7 basic "RGB" odors - camphor, moss, flowers, mint, ether, putrid odor, 
and pungent odor. It is noted that this allegation is a pale imitation of the original 
Amoore proposed scheme of seven primary odors, which has been long since recognized 
15 in the art to be simpUstic, and even erroneous. Another joke of note in the Internet is the 
website of RealAroma at that describes a machine with 3 basic "RGB" odors.. However, 
not withstanding such published fiuces. the prior art does not currently know of any 
primary odors which are analogous to primary colors. 

In summary, it is dear that the prior art does not seriously address a 
fimdamental problem of odor transmission: how to communicate and reproduce an 
arbitrary odor which is not predetermined or previoudy knowa 



20 



SUMMARY OF THE INVENTION 
The present invention sedts to provide apparatus and methods fiar 
25 communicating and reprodudng arbitrary odors whidi need not be predeteraiined or 
previous known. 

It is noted that throughout the specification and daims the terms 
fiagrances, aromas, flavors, scents, odors and smeUs, and any derivatives thereof are 
used intcfdiangeably. The term "odorant" denotes a substance which contributes to an 
30 emission of an odor by an odor output device. The odorant does not necessarily give off 
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an odor, but may catalyze emission of an odor. The odorant may be a pure substance or 
a mbcture of substances. 

In accordance with a preferred embodiment of the present invention, an 
odor sensor senses an arbitraiy iaput odor, which need not be predetermined or 

5 previously known, and provides odor information representing the input odor. For 
example, the odor sensor may employ gas chromatography to analyze the aibitrary odor 
and represent it as a series of chemical constituents. The odor information may comprise 
principal peaks of such chemical constituents. The odor information is next transmitted 
to an odor output device. The odor output device preferably contains an odorant palette 

10 which includes a plurality of odorants which are known to give rise to many natural or 
artificial odors. The number of odorants used is arbitrary and can be great or small 
depending on the particular application. 

The odor information is used by the odor output device to choose and 
combine odorants in the proper proportions and concentrations to q>proximate the 

15 particular input odor. For example, the odor output device may choose odorants 
corresponding to the principal peaks contained in the odor information and mfac them in 
accordance with the odor information to arrive at a composite output odor whidi 
approximates the aibitrary input odor. It is a particular feature of the present invention to 
use the odor information containing the principal peaks to instruct the odorant palette to 

20 cpproximate aibitrary odors which need not be predetermined or previously known. 

The present invention also provides a method for constructing an odorant 
palette. For example, gas chromatogr^hy may be used to provide odor information 
regarding a plurality of input odors. The odor information contains certain primary peaks 
corresponding to primary odor conq)onents which characterize the odor. From the set of 

25 odor information of all of the iiqiut odors, a subset of the it most primary odor 
components is obtained. The odorant palette is then constructed by selecting odorants 
which produce the n most primary odor components. These odorants can then be mfaced 
in proportions and concentrations to approximate arbitrary odors which need not be 
predetermined or previously known. These odorants thus behave as an approximation to 

30 the illusory "RGB" odorants, unsuccessfully sought by the prior art. 
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The following is an illustrative example of the type of odor transmission 
pos^le with the present invention and not possible with the prior art: An aroma 
technician on a movie set may add fragrances to scenes in a plurality of movies. In the 
prior art, such a technidan would have had to dedde precisely which odors would be 

5 tnuismitted and would have had to provide in every theat^ showing the movie all the 
odorants needed to reproduce all of the predetermined odors. In contrast, the technidan 
can use the methods and teachings of the present invention to employ a standard set of 
odorants found in each suitably equipped theater to provide an appronmation of the 
desired odors without having to provide a spedal set of odorants for each movie. 

10 In conjunction with the abovementioned methods of the present 

invention, there is also provided an improved fragrance cUspenser which can be used to 
gen^te odors by combining various concentrations of basic odorants. The fragrance 
dispenser comprises a plurality of odorant sites, each of which is a reservoir of one of 
these primaiy odors. In accordance with the teachings of the present invention, the 

15 fingrance diq)enser is instnicted to mix the correct proportions of odorants to 
^)proximate any odor. Output odors are generated sdectivdy into the ambient air as a 
combination of odors released from the odorant sites. 

The odorant sites may be manufactured, for example, by encapsulating a 
Uquid or solid active ingredimt within a sdectivdy-permeable endosure. The »dosure 

20 nonmally shidds the odor from diflRjsing into the surrounding environment. The 
enclosure permits passage of the odor into the ambient air upon application of 
predetermined levd of energy, for example thermal energy, to the enclosure 

There is thus provided in accordance with a preferred embodiment of the 
present invention a system for reprodudng arbitrary odors which need not be 

25 predetOTiined or previously known, the system including a set of predetermined 
odorants, an odor sensor which produces information representing an arbitrary input 
odor which need not be predetermined or previously known, and an odor output device 
which recdves the information representing an arbitrary input odor which need not be 
predetermined or previously known, and utilizes the set of predetermined odorants to 

30 reproduce an {q)proximation of tiie arbitrary input odor based on tiie information, and 
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wherein the odor sensor and the odor output device are linked by an information 
transmission link. 

In accordance with a preferred embodiment of the present invention the 
odor output device includes an array of odorant sites, each the odorant sites indudmg an 
5 odorant in an endosure, the endosure allowing passage of the odor therethrough upon 
application of predetenmned level of energy to the endosure, and a plurality of dectrical 
wires onbedded in the enclosure, wherein an dectrical current flowing in each the wire 
heats the endosure to a temperature which causes rdease of odor fiiom the enclosure. 

Further in accordance with a preferred embodiment of the present 
10 invention a fim is provided which creates a flow of air over the odorant sites. 

Still further in accordance with a preferred embodiment of the present 
invention the transmission link includes an encrypted transmission link. 

There is also provided in accordance with a preferred embodiment of the 
present invention a systmi for reproducing arbitrary odors which need not be 
15 predetermined or previously known, the sfystem including a set of predetermined 
odorants, and an odor output device wUch recdves information represrating an arbitraiy 
input odor which need not be predetmnined or previously known, and utilizes the set of 
predetermined odorants to reproduce an approximation of the arbitrary inpat odor based 
on the information. 

20 In accordance with a preferred embodiment of the presrat inventicm an 

odor sensor is provided which produces the information representing an arbitrary mput 
odor which need not be predetermined or previously known. 

Further in accordance with a preferred embodiment of the present 
invention an odor recording medium is provided which is in communication with the 
25 odor sensor for recording the information, and the odor output device reproduces odors 
- recorded on the odor recording medium. 

There is also provided in accordance with a preferred mibodiment of the 
present invention an odor output device including an array of odor sites» each the odor 
site including an odorant in an endosure, the enclosure allowing passage of the odor 
30 therethrough upon thermally induced change of the endosure, and a plurality of electrical 
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wires embedded in the enclosure, wherein an electrical current flowing in each the wire 
heats the aiclosure to a temperature which causes the change of the enclosure. 

There is also provided in accordance with a preferred embodiment of the 
present invention a method for reproducing an odor, including providing a set of 
5 predetermined odorants in an odor output device, providing odor information 
corresponding to an arbitrary inpat odor whidi need not be predetermined or previously 
known into the odor output device, and uang the arbitrary odor information to combine 
the odorants in such proportions and concentrations so as to approximate the arbitrary 
input odor. 

10 In accordance with a preferred embodiment of the present invention said 

providing odor information includes using gas chromatography to represent each the 
odor as a series of chemical constituents. 

Further in accordance with a preferred embodiment of the present 
invention the arbitrary odor information is wirelessly transmitted to the odorant palette in 

15 realtime. 

Still further in accordance with a preferred embodiment of the present 
invention the arbitrary odor information is recorded for later transmission and 
reproduction. 

There is also provided in accordance with a preferred embodiment of the 
20 present invention a method for constructing an odorant palette inchiding providing odor 
information of a set of input odors^ wherein the odor information contains principal 
peaks corresponding to principal odor components, selecting from the set of odor 
information of all of the input odors, a subset of n most principal odor components, and 
constructing an odorant palette by selecting odorants which produce the n most principal 
25 odor components. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invmtion will be understood and q)preciated more folly from 
the following dialled description, taken in conjunction with the drawings in which: 
30 Fig. 1 is a simplified flow chart of a method for odor transmis^on and 

reproduction in accordance with a preferred embodiment of the present invention; 
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Fig. 2 is a siii4>lified flow chart of a method for constnicting an odorant 
palette in accordance with a preferred embodiment of the present invention; 

Fig. 3 is a simplified pictorial block diagram of an odor transmission 
system, constructed and operative in accordance with a preferred embodiment of the 
5 present invention; and 

Fig. 4 is a simplified pictorial illustration of an odor output device 
constructed and operative in accordance with a preferred embodiment of the present 
invention. 



10 DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Reference is now made to Fig. 1 which is a simplified flow chart of a 
method for odor transmission and reproduction in accordance with a prefi^red 
embodiment of the present invention. An odor sensor senses an arbitrary input odor, 
which need not be predetermined or previously known, and provides odor information 

15 representing the input odor. For example, the odor sensor may enq>loy gas 
chromatography to analyze the arbitrary odor and represent it as a smes of chemical 
constituents. The odor information may comprise principal peaks of such chemical 
constituents. The odor information is next transmitted to an odor output device. The 
information transmission may be accomplished by any convenient means, wired or 
20 wireless. 

The odor output device may be any suitable kind of odor emission device 
of the art, such as those described in US Patmts 5,591,409 to Watkins, or 5,724,256 to 
Lee et al., the disclosures of whidi are incorporated herein by refermce. Alternatively, 
the odor ou^ut device may be constructed as shown and described hereinbdow with 

25 reference to Fig. 4. The odor output device preferably contains an odorant palette which 
includes a plurality of odorants which are known to give rise to many natural or artificial 
odors. The number of odorants used is arbitrary and can be great or small depending on 
the particular application. 

The odor uiformation is used by the odor output device to choose and 

30 combine odorants in the proper proportions and concentrations to approximate the 
particular input odor. For ^cample, the odor output device may choose odorants 
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corresponding to the principal peaks contained in the odor information and mix them in 
accordance with the odor information to arrive at a composite output odor v^ch 
approximates the arbitrary input odor. Of course, if the odor palette happens to contain 
exactly all of the odorants needed to reproduce these peaks, the output odor will likely 
be a very good replica of the input odor. It is clear that the accuracy of odor replication 
depends, inter alia^ on how many odorants of which kind are used in the odorant palette. 
It is a particular feature of the present mvention to use the odor information containing 
the principal peaks to instruct the odorant palette to approximate arbitrary odors which 
need not be predetermined or previously known. 

The odorant palette may be constructed, for example, by utilizing existing 
odorants from such sources as perfume companies. Alternatively, the present invention 
provides a method for constructing an odorant palette as is now described. 

Refi^^ence is now made to Fig. 2 which is a simplified flow chart of a 
method for constructing an odorant palette in accordance with a preferred mibodiment 
of the present invention. An odor sensor senses a set of arbitrary input odors^ and 
provides odor information representing the input odors, as described above with 
reference to Fig. 1. As mentioned before, the odor information contains certain primary 
peaks corresponding to primary odor components which characterize the odors. From 
the set of odor information of all of the input odors, a subset of the n most primary odor 
components is selected. An odorant palette is then constructed by selecting odorants 
which produce the n most primary odor components. The odorant palette is now ready 
for use as described in Fig. 1. 

Reference is now made to Fig. 3 which is a block diagram of an odor 
transmission system constructed and operative in accordance with a preferred 
embodiment of the present invention. 

An object such as a flower 12, whose odor is not necessarily previously 
known, is smelled by an odor sensor 14 which provides a smell agnature 16 of the odor 
sensed. The smell signature 16 is transmitted, by wired or wirdess transmission link, to 
an odor emitting device 18, the construction of which may be in accordance with known 
odor output devices of the art, or alternatively, as is described hereinbelow with 
reference to Fig. 4. The odor transmission may be in real time, or alternatively, sensed 

8 
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odor information may be recorded, such as on an odor recording medium 20, e.g., the 
odorant sites and substrate described hereinbelow with refi^ence to Fig. 4, for later 
transmission and reproduction. In addition, the transmission link may be enciypted for 
security purposes if desired. For example, known encryption algorithms, such as DES or 
5 RC-S, may be used to encrypt the transmission. 

Reference is now made to Fig. 4 which illustrates an odor output device 
ISO constructed and operative in accordance with a preferred embodiment of the present 
invention. Odor output device ISO preferably includes an array of odor sites 1S2 
mounted on a (preferably solid) substrate 154. Each odor site 152 includes a primary 
10 odor 156 in an ^closure 158. Enclosure 158 is preferably a heat-sensitive polymer, as 
described above for enclosure 18. A trigger 160 is provided which creates an opening in 
enclosure 158 by means of thermal energy sufficient for passage therethrough of odor 
156. 

Trigger 160 preferably includes a plurality of dectrical wires 162 
15 embedded in enclosure 158. A power source 164, such as a battery, is connected to 
wires 162. Power source 164 supplies an electrical current to wires 162, thereby heating 
enclosure 158 to a temperature i^^ch causes thomally induced change in enclosure 158. 
A fan 166, such as a tube axial &n, draws fresh, ambient air in through inlet apertures 
168, fonned in a houdng 170, over substrate 154 and odor sites 152. This air flow mixes 
20 the odors released from odorant ^tes 152 and then exits through an exit aperture 172 to 
a user (not shown). Odor output device 150 may also include a controller 174 connected 
to trigger 160 which controls which odorant sites 152 are triggered by trigger 160 to 
release odors 156, as described hereinabove. 

It will be appreciated by persons skilled in the art that the present 
25 invention is not limited by what has been particularly shown and described hereinabove. 
Rather the scope of the present invention includes both combinations and 
subcombinations of the features described herdnabove as well as modifications and 
variations thereof which would occur to a person of skill in the art upon reading the 
foregoing description and which are not in the prior art. 
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CLAIMS 

What is daimed is: 

1. A system for rq)rodudng arbitrary odors which need not be 
predetermined or previously known, the system comprising: 

a set of predetermined odorants; 

an odor sensor which produces mformation representing an aibitraiy 
input odor wMch need not be predetermined or previously known; and 

an odor output device wliich recdves said information representing an 
arbitrary input odor which need not be predetermined or previously known, and utilizes 
said set of predetermined odorants to reproduce an approximation of said arbitrary input 
odor based on said information, and wherein said odor sensor and said odor output 
device are linked by an information transmission link. 

2. The system according to claim 1 and wherein said odor output device 
comprises: 

an array of odor sites» each said odor site ccmiprising an odorant in an 
enclosure, said enclosure allowing passage of the odor therethrough upon thermally 
induced change of said enclosure; and 

a pluraUty of electrical wires embedded in the enclosure, wherein an 
electrical current flowing in each said wire heats said enclosure to a tenq)erature which 
causes thermally induced change of the enclosure. 

3. The system according to claim 2 and comprising a &n which creates a 
flow of air over said odor sites. 

4. The system according to claim 1 and wherein said transmission link 
comprises an encrypted transmission link. 

5. A system for reproducing arbitrary odors which need not be 
predetermined or previously known, the system comprising: 
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a set of predetenxiined odorants; and 

an odor output device which recdves infonnation representing an 
arbitrary input odor which need not be predetermined or previously known, and utilizes 
said set of predetermined odorants to reproduce an q>proxiniation of said aibitraiy input 
5 odor based on said information. 

6. The system according to claim 5 and comprising: 

an odor sensor which produces said information representing an arfoitraiy 
input odor which need not be predetermined or previously known. 

10 

7. The system according to claim 1 or claim S and comprising: 

an odor recording medium in communication with said odor sensor for 
recording said information; and 

wherein said odor output device reproduces odors recorded on said odor 
15 recording medium. 

8. An odor output device comprising: 

an array of odor sites, each said odor sites comprising an odorant in an enclosure, said 
enclosure allowing passage of the odor therethrough upon thermally induced change of 
20 said enclosure; and 

a plurality of electrical wires embedded in the enclosure, wherein an 
electrical current flowing in each said wire heats said enclosure to a temperature which 
causes thermally induced change of the enclosure. 

25 9. The odor output device according to claim 8 and comprising a fan which 

creates a flow of air over said odorant sites. 

10. A method for reproducing an odor, comprising: 

providing a set of predetermined odorants in an odor output device; 
30 providing odor infonnation corresponding to an arbitrary input odor 

which need not be predetermined or previously known into said odor output device; and 

II 
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using said arbitrary odor information to combine the odorants in such 
proportions and concentrations so as to ^proximate said arbitrary input odor. 

11. The method according to daim 10 and ^erdn said providing odor 
information comprises uang gas chromatography to represent each said odor as a s^es 
of chemical constituents. 

12. The method according to daim 10 and conq>rising wirelessly transmittiiig 
said arbitrary odor information to said odonint palette in real time. 

13. The method according to claim 10 and further comprising recording said 
arbitrary odor information for later transmission and reproduction. 

14. A method for constructing an odorant palette comprising: 

providing odor information of a set of input odors, wh^ein said odor 
information contains prindpal peaks corresponding to prindpal odor components; 

sdecting from the set of odor information of all of the input odors, a 
subset of n most principal odor conq)onents; and 

constructing an odorant palette by selecting odorants which produce the n 
most principal odor components. 
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FIG. 1 



ODOR SENSOR SENSES AN 
ARBITRARY ODOR AND PROVIDES 
ODOR INFORMATION 




TRANSMIT ODOR INFORMATION 
FROM ODOR SENSOR TO 
ODOR EMISSION DEVICE 
WHICH INCLUDES ODORANT PALETTE 



ODORANT PALETTE 
COMBINES ODORANTS TO 
REPRODUCE THE INPUT ODOR 
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FIG. 2 



ODOR SENSOR PROVIDES 
ODOR INFORMATION REPRESENTING 
A SET OF ARBITRARY INPUT ODORS 



SELECT SUBSE 
PRINCIPAL ODO 


J OF N MOST 
R COMPONENTS 






CONSTRUCT ODORANT PALEHE 
USING ODORANTS WHICH 
PRODUCE THE N MOST 

PRINCIPAL ODOR COMPONENTS 
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INTERNATIONAL SEARCH REPORT 



Int atonal Application No 

PCT/IL 99/00494 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61L9/03 



AcooTdIng to Intemational Patent Classification (iPC) or to both nationai classifteaUon and IPC 



B. FIELDS SEARCHED 



Minimum documentBtlon searched (claseiflcation system followed by classification symbols) 

IPC 7 A61L 601N 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Catagory * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No 



DATABASE WPI 

Section Ch, Week 199404 

Derwent Publications Ltd., London, GB; 

Class D22, AN 1994-032884 

XP002128260 

6 SU 1 785 699 A (POZDNYAKOV V N), 

7 January 1993 (1993-01-07) 
abstract 

PATENT ABSTRACTS OF JAPAN 

vol. 1995. no. 06, 

31 July 1995 (1995-07-31) 

& JP 07 055742 A (SHARP CORP), 

3 March 1995 (1995-03-03) 

abstract 

-/-- 



1-10, 
12-14 



1.4-7. 
10,12-14 



ill 



Further documents are Usted in the continuation of box C 



ID 



Patent family memtMrs are listed in annex 



* Special categories of cited documents : 

"A" document defining the general state of the art which Is not 

considersd to be of partlcutar relevance 
"E" earlier document but published on or after the intemational 

filing date 

"L" documentwhich may throw doubts on priority ctaim(8)or 
which is dted to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

T" document published prior to the intemational filing date but 
later than the priority date claimed 



'T' later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"OC** documerrt of partlcutar ratavance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is taken alone 

"Y" document of particular relevance: the claimed invention 
cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person sldlled 
in the art 

document member of the same patent family 



Date of the actual completion of the intemational search 

21 January 2000 


Date of mailing of the intemational search report 

07/02/2000 


Name and mailing address of the ISA 

European Patent Office, P B 5816 Patentlaan 2 
NL-2280 HV Rljswijk 
Tel (431-70) 340^040, Tx 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Munoz, M 



Fbim PCT/ISASI 0 (Bsoond shMt) (July 1 992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intt ional AppHcatton No 

PCT/IL 99/00494 



C.(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Categofy ' Citation of documant, with indicatioawhare appropriata. of the relevant pasaages 



Relevant to daim No 



p.x 



p.x 



DATABASE WPI 

Section Ch, Week 199404 

Derwent Publications Ltd., London, GB; 

Class D22, AN 1994-032880 

XP002128261 

6 SU 1 785 695 A (POZDNYAKOV V N), 

7 January 1993 (1993-01-07) 
abstract 

US 4 629 604 A (SPECTOR DONALD) 
16 December 1986 (1986-12-16) 
abstract 
figure 7 

WO 99 38102 A (NARAYANASMAMY BALA) 
29 July 1999 (1999-07-29) 
page 1, paragraph 4 -page 2, paragraph 3 
page 3, paragraphs 7,8 
figures 1,3,4,9,10 

WO 99 16476 A (PEREX AGORRETA FRANCISCO 
JAVIE) 8 April 1999 (1999-04-08) 
page 3 

claims 1,2 

figure 1 



1.4-7, 
10,12-14 



8.9 



1,4-7, 
10,12-14 



1-10, 
12-14 



Foim PCT/ISAQ1 0 (comlnuttlon of sacend sheet) (July 1 992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

ifrfoimfllion on patent family me m ber a 



Inte onal Applloatlon No 

PCT/IL 99/00494 



Patent document 




Publication 


Patent family 




PuMcaUon 


dted in search report 




date 


meml>er(s) 




date 


SU 1785699 


A 


07-01-1993 


NONE 








JP 07055742 


* 

A 


03-03-1995 


NONE 








SU 1785695 


A 


07-01-1993 


NONE 








US 4629604 


A 


16-12-1986 


US 


4556539 


A 


03-12-1985 








AT 


30211 


T 


15-10-1987 








AU 


566015 


B 


08-10-1987 








AU 


1803583 


A 


27-09-1984 








CA 


1210040 


A 


19-08-1986 








DE 


3374046 


A 


19-11-1987 








EP 


0123746 


A 


07-11-1984 








OP 


1621421 


C 


09-10-1991 








JP 


2043506 


B 


28-09-1990 








JP 


59174160 


A 


02-10-1984 








US 


4781895 


A 


01-11-1988 








ZA 


8306028 


A 


25-04-1984 


UO 9938102 


A 


29-07-1999 


AU 


2332399 A 


09-08-1999 


UO 9916476 


A 


08-04-1999 


ES 


2133115 


A 


16-08-1999 



Foim PCT/tSAffilO (patent family anrwx) (July 1992) 



